In this paper, Φ-pseudo-contractive operators and Φ-accretive operators, more general than the strongly pseudo-contractive operators and strongly accretive operators, are introduced. By setting up a new inequality, authors proved that if → : T X X is a uniformly continuous Φ-pseudo-contractive operator then T has unique fixed point q and the Mann iterative sequence with random errors approximates to q. As an application, the iterative solution of nonlinear equation with Φ-accretive operator is obtained. The results presented in this paper improve and generalize some corresponding results in recent literature.
Introduction and Preliminaries
In 1994, Chidume [1] solved a problem dealt with the fixed point for the class of Lipschitz strictly (strongly) pseudo-contractive operators in uniformly smooth Banach space X . That is, he proved that the Ishikawa iterative sequence converges strongly to the unique fixed point of T in K where K X ⊂ and T : K K → is Lipschitz strictly (strongly) pseudo-contractive. Chang [2] , in 1998, improved the result, i.e., he proved that the conclusion of Chidume holds if T is uniformly continuous and the fixed point set of T is nonempty (i.e., ( ) F T ≠ ∅ ). Recently, Liu [3] proved, if the strongly pseudocontractive operators are replaced by the more general φ -strongly pseudo-contractive operators then the conclusion of Chidume still holds.
The objective of this paper is to introduce Φ-pseudo-contractive operators-a class of operators which are more general than the φ -strongly pseudo-contractive operators and to study the problems of existence, uniqueness and the iterative approximate method of fixed point by setting up a new inequality in arbitrary Banach space. As an application, the iterative solution of nonlinear equation with Φ-accretive operator is obtained. The results presented in this paper improve and generalize the conclusions of Chidame, Chang and Liu.
To set the framework, we recall some basic notations as follows. Throughout this paper, we assume that X is a real Banach space with dual X * , ( ) , ⋅ ⋅ denotes the generalized duality pairing. The mapping : 2
is called the normalized duality mapping [4] . Now, we introduce Φ-pseudo-contractive operators as follows. Definition 1. Let K be nonempty subset of X. An operator :
is said to be Φ-pseudo-contractive, if there exists a strictly increasing function
An operator :
It is easy to verify that the operator T is Φ-pseudo-accretive if and only if I T − is Φ-accretive where I is an identity mapping on X . Hence, the mapping theory for accretive operators is intimately connected with the fixed point theory for pseudo-contractive operators.
We like to point out: every strongly pseudo-contractive operator is φ -strongly pseudo-contractive with
where
, and every φ -strongly pseudo-contractive operator must be the Φ-pseudo-contractive operator with
Obviously, if a Φ-pseudo-contractive operator has a fixed point then it is unique. Definition 2. Let : [5] .
In particular, the parameters 0
Main Results
First, we have an existence theorem of fixed point as follow.
is a continuous Φ-pseudo-contractive operator with bounded range then T has an unique fixed point in X .
Proof. Define : 
for all , , 1 x y X n ≥ ≥ and some ( ) ( )
T is a continuous strongly accretive operator. It follows from the Theorem 13.1 of Deimling [7] that there exists an n x X ∈ such that 0 n n T x = for any 1
Since T is Φ-pseudo-contractive, that is, ( )
for any
. Equations of (6) and (7) Suppose that there exists a q X * ∈ such that T* * ∈ then Y. X. WEN ET AL. From Equation (14) there exists an integer 0 0 N > such that
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By Equations (4), (8) and (15) we have 
